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PESBLE-PHOSPHATE MINE ACCIDENT EXPERIENCEL/ 
By Frank EH. Cash2/and Claud FP. Dempsey2/ 
INTRODUCTION 


The information in tliis report covers the accident experience of the 
pebble-phosphate industry of Florida for 1935 and 1935, as well as the 5 years 
1930-34, inclusive, statistics of which vere published in Information Cir- 
cular 69174/. | : 


The compilation and publication of sucn accident experience statistics 
enadDle tne pedble-phosphate industry, as well as otner industries, to consider 
relative hazards and to compare exnerience and theredy vromote accident pre- 


vention. 
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MINING DISTRICT 


Most of the land pebvle-phosphate district of Florida is in the western 
part of Polk County end the eastern part of Hillsborough County, dut it ex- 
tends south into the northvest corner of DeSota County and the northeast 
corner of Manatee County. The area now considered workable extends from near 
Plant City on tne north almost to Bowline Green on the gouth - 30 miles ina 
northwest and a southeast direction and with an average width of 10 miles. 


PRODUCTICN 


Florida produces approxinatscly 85 percent of the phosphate mined in the 
United States and 35 percent of the Florica production. 


Production of lanc-pebble phosphate in Florida was begun in 1890; the 
first shipment wags made in 1091, and at present, under normal conditions, 
annual shipments amount to between two and three million long ton 


MINING METEODS 


The phosphate conglomerate or matrix is overlain by 10 to 50 feet of 
sand, sandy clay, or porous, friable sandstone, wnich constitute the over- 
burden. The overburden is removed either by traction, electric dragline 
excavators with 120— to 150-foot booms and 6— to 10—cubdic~yard buckets, and 
"spoiled" in areas from which the matrix has been mined, or it is removed | 
hydraulically. 

The matrix, whicn is 5 to 20 feet thick, is mined by hydraulic "giants' 
or "guns" that have a nozzle pressure of 170 to 220 pounds per square inch. 
Before mining is begun, it is necessary to have a well, sump, or low place 
in which to accumulate the dislodged matrix picked up by the pumps. These 
wells or sumps are made by the excavator or by water pressure or are drill 
blasted. After the sump is prepared and the pump connected the bed of matrix 
is cut dorm by the hydraulic guns, flows into the sump, and is picked up by 
10~ and 12-inch centrifugal pumns driven electrically, handling 10 to 25 per- 
cent solids and using from 2,500 to 4,000 gallons of water. If the height 
or distance between sump and washer becomes too great, one or more relay oF 
booster pumps is placed in the line between the pit and washer. 


cies Ete mote tes eee ee ener 
T/ See footnote 5. 
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WASHING AND DRYING 


The matrix is discharged into processing nlants called washers, in 
which it is dewatered, processed to remove slines ani clay, and screened 
to remove the sand and small pebbles of phospn.te. The rejected fines are 
reclaimed later by flotation, and the washed pnosphate pebvles are loaded 
into cars and hauled by steam or electric locomotives to tne drying plant. 


The rock is drieca in oilefired rotary kilns at an averaze temnerature of 
225° FF. at the discharge end andi conveyed dy belts to classified storage bins, 


from whicn shipments are made. 


FLORIDA WOPKMEN'S COMParSaricr AcT 


The Florida Workmen's Commensation Act, enacted by the 1955 Legislature, 
became effective July 1, 1935. Tae Act is administered by the Florida 
Industrial Commission, consisting of a chairman, annointed by the Governor, 
and two other members selected from the Governor's cabinet. 


The total expense of administering the Act is prorated and borne by 
insurance companies writing compensation insurance in the State and by self-~ 


insurers. 


All employers end emplozees, excent a few srecifically exempted, come 
uncer the act unless they file tne required notice of nonacceptance and waiver 
of exemption; in which case, the employer may not, in suits brought against 
him, use as defense neglizence of a fellow-servant, nor that the employee 

his emnloyment, nor that the injury was due to the contrib- 


assumec the risk of 
f the employee; and the emnlovee who refuses to come under 


utory neviizence of 
the Act, in any action to recover damages for injury or Ceath brought against 


an employer who accepts the provisions of the Act, may proceed as at common 


law; and the employer may’ avail himself of the defense of negligence of fellow- 
and contributory nezlizgence, as such defense exists 


alr 


servant, assumption of risk, 
at common lar. 


Provisions are made for the employer to furnish medical, surgical, hospital, 


and nursing attention that may be required during the period of recovery. If 
death resulte from an accident, the emnloyver must pay reasonable burial ex- 


renses, not exceedins $150. 
ays, unless the accident causes 


Compensation is allowed for the first 14 Cay 
disability for more than ¢& days, in which case comnensation is allowed from 
the date of Gigability. The amount of compensation shall not exceed $18 per. 
week nor be less than $4 per week, unless at the time of the injury the 
employee's wages are less than $4 per week, when he shall receive his full 
weekly wage. Payments of compensation are made on tke following basis: 50 per- 
cent of the average weekly wage if there are no denendents, 55 percent if one 
dependent, and 60 percent if more than ome derendent; payment is made for all 
temporary total disabilities and for the following periods in case of death 

or permanent disabilities: Death 350 weeks; permanent total disability 350 


weeks; loss of arm 200 weeks; lez 175 weeks; hand 150 weeks; foot 125 weeks: 
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eye 100 weeks; thumb 60 weeks; first finger 35 weeks: great toe 30 weeks! 
second finger 30 weeks; third finger 20 weeks; fourth finger 15 weeks: toe 
other than great toe 10 weeks: loss of hearing, one ear 40 weeks and two ears 
150 weeks: loss of two hands, two arms, two feet, two legs, and two eyes 
‘constitutes permanent total disability. 


The foregoing 1s abstracted from House Bill 29, as onacted by the 1935 
Florida Legislaturee 


SAFETY ORGANIZATIONS 


Every company in the pebble»phosphate district has a safety director an 
employees! safety organization that holds regular periodical meetings. dAcci- 
dents and "near" accidents are discussed in these meetings, and suggestions 
are made for the prevention of future similar accidents; also, employees are 
encouraged to make sugsestions for improving living and working conditions in 
and around the mines and plants. 


One of the oldest and most active chapters of the Holmes Safety Associx 
tion in the United States is functioning in one of these mining communities 
and all matters pertaining to safety are handled by the chapter. 


All of the operating companies have some of their employees trained in 
first aid each year. Most of them maintain 100~percent first-aid training 
annually on a cooperative basis; in other words, all employees are trained 
annually by company instructors under the supervision of an instructor from 
the Safety Division of the United States Bureau of Minese As a part of or 
climax to the training, annual first-aid contests are helds in 1936, six of 
the seven producing companies participated and performed before a large grow 
of interested spectatorse 


ACCIDENT EXPERIENCE 


Data were made available by all of the operating companies; to present 
them on a basis comparable with other industries (taking into consideration 
relative hazards), total days lost will be increased in some instances, as 
partial permanent disabilities are carried in the district as actual days los’ 
and fatal accidents are charged by two companies without loss of times 


Partial and total permanent—disability and fataleaccident statistics 
uniformly comparable with those for other industries have been converted into 
their equivalent of days lost according to the Scale of Time Losses for 
Weighting Deaths and Permanent Injuries to Show Severity of Injuries, used 
by the United States Bureau of Minese (See table le) 
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Tables 2 to 5, inclusive, contain accident figures for the phosphate 
companies by months, ase of injured, and nature and cavse of injuries; tables 
6 and 7 consolidate thase figures for the pebble-phosnhate industry, and 
table 8 compares the pabble-phosphate accident experience with that of other 
industries. 


Table 2 shows that there is relatively little difference in the number 
of accidents for any month of the years; the greatest number of lost—time 
accidents occurred in Septemoer and Octover and the smallest number in Noven: 
and February during the 7~vear reriod, althougn the greatest number occurrad |: 
January and the fewest in February for the period 1930-34, inclusive. 


Accidents in the first three age groups ere almost directly provortionst: 
to the number emrlozed, out in the lest two groups. accidents are less freouct 
in proportion to the men employed. This would indicate that experience makes 
neddie-phosphate employees safer workmen. 


According to table 4, feet are hurt most frequently, with 79 lost-time 
accidents; fingers are next, with 74; beck, third, with 56; and eyes, fourti, 
with 43. 


There is no doubt but thet the use of protective clothing, such as hard 
hats, gloves, safety shoes, and goggles, would reduce the number of accidents 
in the industry. 


According to table 5, falls of persons cause 17-4 percent of the lost-tix 
accidents, handling material 17.2 percent, machinery 12.2 percent, end fallis: 
material 9.1 percent. 


It is realized taat the method of mining, with particular reference to 
the emount of water used, tends to make the footing uncertain, but the prove 
bilities are that better care of walkways around the pits and washing plats 
would reduce the number of accidents from falls of persons and handling materi 


A lost-time accident is one that causes the loss of more than the shift 
or day on which the accident occurred. 


The accidenteseverity rate indicates the numoor of calendar days of dise- 
bility from accidents per thovsand hours worked. 


Accident-frequency rites indicate the number of fatal and nonfatal lost- 
time injuries per million man-hours worked. 


During 1935, four of the companies lowered the accident—frequency rate as 
comared with that for 1930-34 and three increased it. In 1936, five had lor 
and three had higher frequency rates comnared with 1930-1934. Five companies 
had lover and tivo nad higher frequency rates for 1925 and 1936 than for 
1930-1934. Six of the operating companies had lower severity rates and one nee 

a slightly higher one during 1935 and 1936, whether the rates are taken 
Scoatately for each year or are combined for the 2-year period. 
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Month 


January 


February 


March 


April 


May 


June 


July 


August 


September. 


October 
November 


December 
31-36 
=, 1935=36 
898 


TABLE 2. 


Year 
1930-31 
1935 

1936 


1930-34 
1935 
1936 


1930-34 
1939 
1936 


1930-34 
1935 
1936 


193034. 
1935 
1935. 


1930~34 
1935 
1936 


1930-34 
1935 


1930~34 


1935 
1936. 
1930-34 
1935 
1936 
1930-34 
1935 
1936 


1930~34 
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~ Accidents, by months, 1930-35 
Corpany | 
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TARLE 3% 


Are 
Loe 2d 
25—35 
ZoethS 
18-58 
Srcmrets 
Total 
1°43 31-50: 
{ 1935-30. 
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APLE 4. - Parts of the body injured, 


Head 
Hace 
Eyes 
Shoulder 
Arm 
Wrist and 
hand 
Fingers 
Chest 
Back | 
Pelvis 
Groin | 
Hip | 
Thien 
| 


f 
LN POA Re 


J 

ed 

~ 

f ‘xn % fo 
AD) 


Leg 

kn2e 

Anile 

Foot 

Toes 

Internal 

Infection 

Heat 

Fatal 
Total | ; 


1/ 1931-30. 

2/ 1935-36. 

3/ One partial nernanent. 
{/ Two partial permanent. 
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~ Age of injured, 1930-36 
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TABLE 5. 


Causes 


Handling material 
Machinery 

Falling persons 
Hand tools 
Falling material 
Haulage 

Nails, etc. 

Burns 

Electricity 
Flying objects 
Infections 
Automotive equipment 
Striking objects 
Explosives 
Miscellaneous 


Total 


17 1931-36. 
2/ 1935-36. 
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- Classification of accident causes, 1930-35 


t 


en 
HMNOW PW ARUWIUIO OP | 


~] 
A 


Google 


Company ; 
B Cc | Di/! Be/ | F G Total 

Oo}; 8 | 23} 12 | 22 | 14 89 
21 7 10 5 5 | 6 63 
29 5 16! 7 | 16 7 cle) 
8] 4 s! 9] 3) 4 Nd 
or: a l | 2|9o9}e] wW 
7 0 Yh | 8 Oo] l 21 
8 1 Lae 2 6 0 24 
e, 0 a 5 5 2 ef 
7 0 1 2 1 3 15 
3 5 0 Y 6 | 0 27 
Oo; 4 1; 1 ey ae Q 
0) 0 1 | ut 1 0 13 
0 6) OO; O 6 1 9 
O 0 | OQ} Oo] O st 2 
ay 3 eee 1 3 9 

135 | 36 ore ere 


Percent 

‘total 
17.2 
l2ec 


5 


DO INOrPMRPUINW FF FLONASN 
e e e 
OIWNFRNAMW VUNrFRrwO LP 


a 
© 


i ks cnn EY ee aes eo ee ee 
Avereze n° Net -lan-hours of ,No. of lost- 


Tees 


Company OF Mey time accicents lost 
aaa —_ 
1230 25 38 6932 13.39 2Uho 
1935 230 15 YL } 55676 0.524 
1959 254 20 606 ; 35.34 | 1.034 
1959 ale 45 747 | 42.32 6902 
‘4 
15 30—3+4 3856 eal 1374 4 1&.71 1.970 
10355 350 9 2 | 10.07 0.959 
1035 BH 16 188 | 20.74 0.244 
1. 35=35 G20 25 240 | 15.03 O14 
| 
1930—24 126 28 2739 20.35 0.18C 
1425 108 3 SO} ech | 0.16 
1935 110 5 15& ; 17-12 0.57 
1935-36 109 g 208 | 16.01 | 0.390 
D ; 
LO30m 34 20 1,671, 60% ig C271 | 28.76 1.420 
1935 22 677,672 9 3g 1 13.35 0.957 
1536 27h 621,035 15 177 | 2he1s 1288 
1535-35 263 1,204,008 ol 16 | 18.53 | 0.167 
E | 
1930~34 65 75, 142 LO 6579 | 53658 8.500 
1935 15% BB 09 22 351, 58-62 N.525 
1935 137 414,141 10 11% ; Jl C2375 
1935~35 150 657,900 32 Wg | NE.52 | 0-638 
: | 
1930—34 193 2,=53,040 115 7214 | 45.29 2.410 
1935 150 C41,815 57 501 | 33.8h 0.228 
1936 2060 624,090 an 305 | 3g.uG | 0.523 
1935-35 | 175 1,265,813 z1 326 | 63:98 | 00778 
; ! 
1.930—34 295 3,993,851 09 72ug | 1O.2k | 1.84 
1935 | 330 770,131 L Lo | 5.19 | 04052 
1935 = | 3h 733,088 2 300 | 2.72 | 12g 
EIDE OOA MN Se 1 ,£03.216 6 340 | 893-99 6220 
——-__—. eth Sc ee ere 
peas 10 


Google 


tT 3685 


G29°1 | 0037" 0 Ole" Ss 4TIPAIG 
19°62 rep leone 


Ent Sh 


| 
OM 
p29 

aN) 

On 


ot SQU9pP TOIOS 
OUT 4—4 SOT 


yo z8qQuNy 


| 
| 
ecg fr 


NY 
ro) 
pat 
rt 
o 
fo | 


| 
| 
bg | 08 
| 
Hoy GEL ® ae 


-xe jo 
Smnoy-ue,, 


LON 
ro 
\O 
ri 


| 

| 

| uew fo 
| ze qumu 
| 

| 

| 


| 
| 
{ 
| 
: 
| 
949 'GG2°¢| T49 e625 at 9°0‘tlote ‘TI2°S emmsoa 
WFC IOAY 


Pal 


e| hos $2On' 1/908 ‘O06 ‘TI BTS *g9T'E \(su0y SuoT) 
uoTPONpPOIg 


CLO*S6n ST TTkeTi ‘ny 299 °S22 OT O25 chi ‘2 


L¢ Ls | 6¢ 96 | squetd pue 
| *SIOUSEA 

| | ‘soutTm fo 

| zr3quny 


9f—Of6T | OF—GS6T | Ro-ocet | SoCT 


95-0 6T ‘goueTseuxe yuepypoor s,AxgsnputT eqyeudsoud etcged — *) TIEVa 


| 
| | 
ane | derht —- | 96" Fara peotenesaes 
| | | 


oogle 


C 


I. Ce 6968 


uency and severity rates, 10%-35 


TABLE 8. — Accident-fre 


____ Frequency Severity _ 
All Industriesl/ Peoble Phosphate All Industriest/ Pebble Phosphate 


18.47 19.38 1.97 0.2k0 
15.12 24.96 1.740 
13.20 14.27 2.050 
14.56 24.26 3.890 
15.29 23.645 3.760 
14.02 30.79 0.319 

_ 25.51 - 0.499 


1/ All industries figures from Accident Facts, National Safety Council. 


Althougn comparison with all inaustries does not place the pebole- 
phosphate industry in a leading position with regard to frequency and severit; 
of accidents, its accident record is commendable when the relative hazards 
are considered. . 


CONCLUSIONS 


The accident record of the nebble=phosphnte industry as a whole is goed; 
it has been worse and probably will be improved beyond its present status 
because the operating companies make safety or accident prevention an opera- 
ting phase of paramount importance, and tais is almost certain to produce go": 
results in time. 


Analysis of the causes of accidents to employees of the various comnantes 
at regular periodic safety meetings, better "job housekeeping," more general 
use of protective clothing, and continuous training or education of employees 
unquestionably will improve the already good accident record of the incustrys 
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